The goal of this work is the design and construction of adaptive tutorials based on the application of algorithms for the automatic resolution of problems which can be used to automatically generate texts of a formative character, practical exercises or tests and to evaluate them.
Introduction
The use of technology in teaching is a very active field of research. In the last years there have appear a great number of proposals to introduce innovative tools in teaching, especially in connection with the World Wide Web. In particular, the subfield of adaptive tests is also being explored [1, 2, 3] and is expanding in connection with the semantic web [6] .
This evolution towards the use of (intelligent) elearning tools is particularly appropriate and useful for disabled users with limited movability. Due to generic and modular nature of our inferential engine the formative strategies could be adapted to the special requirements of a wider spectrum of disabilities.
In this work we describe a supporting tool for the teaching of mathematics courses. The general plan is divided in several parts which converge in the design and development of an intelligent engine for the generation of adaptive tutorials. Moreover, the work here described could be used in other areas different from mathematics. The modules in which this work can be split are:
• Automatic generation of texts.
• Automatic generation of exercises.
• Automatic evaluation of exercises. In the next sections we explain in some detail how to design and construct these different modules.
Automatic generation of texts
Several Artificial Intelligence techniques and technologies, in particular those related with the automatic resolution of problems [4] , can be used for this task. The main components of this module are:
• Fuzzy control of the speed of the learning plan:
The input for the system would be the answers of the student which, properly interpreted in a score/difficulty table would be understood as statistics about the student knowledge on a particular subject. Using this data, the controller would give as a result a calibration of the learning plan the student should follow, as well as a vector of indications to elaborate the work plan (this would be also useful to generate adequate exercises). The better the answers, the faster the plan will be. • Texts planner: The input for this module would be the advance made by the student on the syllabus and the calibration vector above mentioned. This module would be a hierarchic planner which would look at a knowledge base on the area in order to select appropriate texts, diagrams and tutorials according to the calibration vector. The knowledge base would be based on ontologies (using the technology XML). The output of this tool would be a file about the progress in the syllabus which could be used as input for the same planner in future sessions. Moreover, the use of standard web technologies implies that this tool could interact with other teaching tools.
Automatic generation of exercises
The main components of this module are: • Fuzzy controller of difficulty: The results of the above described fuzzy controller would be used to establish a criterion suitable for the generation of the exercises according to its type, difficulty and usefulness. • Planner of exercises: For the generation of exercises, a propose-review model is proposed. First, the type of exercise to construct would be chosen (in principle, a Simple Knowledge Organization System -SKOS -is proposed to store the knowledge about the types of exercises) and, later, it would be parameterized. In case that a parameter were not coherent with the problem or with the other parameters, a change would be proposed on it, and the exercise would be revised again.
Automatic evaluator of exercises
A possible solution to this problem is also proposed. The main components of this module are:
• Planner of exercises: The configuration of the exercise would be detected, as well as a tree of different ways to solve it. The problem would adjust itself according to the answers provided by the student. • Generation of solutions: Taking advantage of the great amount of mathematical tools available nowadays, a solution (theoretical, as well as practical) could be programmed for the current exercise in order to have a result to which compare the solution obtained by the student. Maple, Matlab and other platforms could be especially useful in this part of the work. • Evaluator: The generated solution would be compared with the plan of solution obtained by the student. The tool would verify if it agrees with the right answer and the coherence of the proposed solution would be analyzed. Again, the use of web technologies and languages as MathML [5] would be an advantage.
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